Following the binding of B cell receptors (BCR) to cognate antigens exposed on presenting cells, B cells rapidly spread over antigen-containing surface.[@R1] During B cell spreading, antigen--BCR microclusters are continually assembled at the periphery of the contact area between the cells. The initial spreading response is followed by a contraction phase, which results in the accumulation of antigen--BCR complexes in the center of the mature immunological synapse.[@R1] Recent evidence suggests that the centripetal movement of antigen-BCR complexes is mediated by the recruitment of the microtubule motor dynein to the signaling BCR microcluster.[@R2] Trafficking of antigen--BCR complexes to the minus end of the underlying microtubule network may also explain how antigen--BCR complexes are extracted from mature immunological synapse and targeted to endosomes. Antigen internalisation in B cells indeed correlates with a dramatic reorganization of endosomal compartment,[@R3] during which discrete scattered peripheral endosomes fuse to form a cluster of few large MHC II-enriched vesicles containing antigens (MIIC) that are concentrated in the vicinity of the microtubule organization center.[@R4] Once established, antigen polarization is maintained in antigen-experienced B cells when they migrate to the B zone-T zone boundary.[@R4] There, endosomal antigen stock allows for presentation of processed antigenic peptide in MHC II molecules to cognate CD4+ T cells, which, in turn, provide costimulatory signals that trigger B cell division and differentiation. Optimal protection against pathogens indeed requires that following encounter of antigen, specific B cell clones expand, and that B cell progeny diversifies into either short-lived plasmablasts that generate an early burst of germline-encoded low affinity antibodies, or germinal center B cells responsible for delayed effector functions but long-term protection.

The factors that govern the allocation of a proportion of activated B cells to each cell fate remain elusive. A recent in vitro study has postulated that internal stochastic mechanisms could contribute to this process.[@R5] On the other hand, instructive elements, such as the strength of the interaction between BCR and antigen,[@R6] have been implicated in influencing activated B cell fate in vivo.

Our group has demonstrated that antigen polarization is maintained in activated B cells across the successive stages of mitosis, promoting asymmetric antigen segregation among progeny[@R4] ([Fig. 1](#F1){ref-type="fig"}). Antigen inheritance correlates with the ability to interact with T cells. Daughter cells receiving larger antigen stocks exhibit a prolonged capacity to present antigen,[@R4] which renders them more effective at competing for limited T cell help ([Fig. 1](#F1){ref-type="fig"}), a key regulator for the entry in germinal center.[@R7] Asymmetric antigen segregation could also regulate the balance of proliferation vs. differentiation during germinal center reaction. Daughter B cells retaining antigen could undergo prolonged interaction with T follicular helper cells (TFH) and extended CD40L-dependent signaling, which have been shown to promote the transition from a germinal center gene-expression program to that of a plasma cell. Moreover, MIIC may also directly signal through Erk and Akt kinases for differentiation to plasma cells without further interaction with TFH cells.[@R8] Alternatively, asymmetric antigen segregation might be functionally significant during affinity maturation through the rapid "cleansing" progeny from antigen. In this scenario, the survival of antigen-negative B cells is entirely dependent on the accumulation of new antigen, allowing proofreading of the newly mutated BCR and the preferential selection of higher affinity variants.

![**Figure 1.** (A) Identical BCR transgenic B cells were stained with a division tracking dye and loaded with cognate fluorescent antigen. B cells containing high levels of antigen were sorted and cultured. Flow cytometry profile shows undivided B cells (black, mother cells) and B cells that have undergone one division (daughter B cells). Asymmetric segregation of antigen during B cell division induces a wide variation of antigen content for daughter B cells (color coded as: red \> green \> blue), which correlates with competitiveness for T cell help. (B) Schematic representation of the impact of antigen distribution in the endosomal compartment of mother cell on the level of asymmetry of antigen segregation during B cell division. The influence of this process on competitiveness of daughter B cells for T cell help is shown on the right hand side.](cc-11-2219-g1){#F1}

Regardless, it is tempting to speculate that asymmetric segregation of organelles during B cell division contributes to diversification of B cell clonal progeny, a role analogous to what proposed for asymmetric division of proteins in dividing T cells.[@R9] Reiner's group was indeed the first to demonstrate unequal partitioning of membrane and cytoplasmic proteins in dividing T lymphocytes, a process that leads to the generation of two phenotypically distinct populations of daughter cells. Unlike this division in T cells, asymmetric antigen segregation is not dependent on contact with an antigen-presenting cell.

So, what are the mechanisms involve in unequal inheritance of antigen in daughter B cells then? Using high-resolution imaging analysis we observed an unsuspected heterogeneity in antigen polarization within activated B cells. Identical BCR transgenic B cells that have internalised the same amount of antigen have it distributed in a different number of endosomal vesicles[@R4] ([Fig. 1](#F1){ref-type="fig"}). Interestingly, endosomes do not fragment during mitosis,[@R10] they colocalize with microtubules and display directional movement leading to clustering at the mitotic spindle poles. Because endosome association with either spindle is a random process, the partitioning is ultimately not more precise than expected from a stochastic mechanism.[@R10] Finally, the number of endosomes loaded with antigen in the mother cell, and the association of these with either spindle (which is independent of their antigen content) represent two separate processes that combine to define the level of asymmetry of antigen segregation between the two daughter cells ([Fig. 1](#F1){ref-type="fig"}).

Thus, asymmetric antigen segregation during B cell division may represent a deterministic element in B cell differentiation the importance of which need to be further assessed.
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